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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectrics 
element having stable high piezoelectric characteristics, an 
ink jet recording head, and a printer. 
SOLUTION: There are sequentially laminated a lower 
electrode 42 (a third layer 423 comprising Ir, a second 
layer 424 comprising Pt, and a first layer 425 comprising 
Ir), a Ti layer of 4-6 nm, a piezoelectrics thin film 43, and 
an upper electrode 44, on a Zr02 film 32. A 100 plane 
orientation degree of the piezoelectrics 43 measured by an 
X-ray diffraction wide angle method is 40-70%, a 1 10 plane 
orientation degree of it 10% or less, and a remaining 111 
plane orientation degree. Here, the thickness of the lower 
electrode second layer 424 is 30-50% of the entire 
thickness of lower electrode 42. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] It is the piezo electric crystal component to which it is the piezo electric crystal 
component equipped with the lower electrode formed on Zr02 film, the piezo electric crystal film 
formed on this lower electrode, and the up electrode formed on this piezo electric crystal film, and 
is characterized by the 100th page amount of preferred orientation which measured said piezo 
electric crystal film by the X diffraction wide angle method being 70% or less 40% or more. 
[Claim 2] It is the piezo electric crystal component which is a piezo electric crystal component 
according to claim 1, and is characterized by for the 1 10th page amount of preferred orientation 
which measured said piezo electric crystal film by the X diffraction wide angle method being 10% or 
less, and the 1 1 1st page amount of preferred orientation being the remainder. 

[Claim 3] It is a piezo electric crystal component according to claim 1. Said lower electrode It has 
at least the first pass which is located in the maximum upper layer and contains Ir, and the second 
layer which is located in the following layer and contains Pt. and — this — the piezo electric 
crystal component characterized by for the thickness of the second layer being 50% or less, having 
formed with a 4nm or more thickness [ 6nm or less ] Ti layer on said lower electrode 30% or more 
to the thickness of the whole lower electrode, and forming the piezo electric crystal film on this Ti 
layer. 

[Claim 4] It is the piezo electric crystal component characterized by being a piezo electric crystal 
component according to claim 3, and equipping said lower electrode with the third layer which is 
said layer [ second ] following layer, is located in the lowest layer of said lower electrode, and 
contains Ir. 

[Claim 5] The piezo electric crystal component characterized by being a piezo electric crystal 
component according to claim 3, and said second layer which contains Pt among said lower 
electrodes being the lowest layer. 

[Claim 6] It is a piezo electric crystal component according to claim 1. Said lower electrode It has 
at least the first pass which is located in the maximum upper layer and contains Pt, and the 
second layer which is located in the following layer and contains Ir. And the piezo electric crystal 
component characterized by for the thickness of this first pass being 40% or less, having formed 
with a 4nm or more thickness [ 6nm or less ] Ti layer on said lower electrode 20% or more to the 
thickness of the whole lower electrode, and forming the piezo electric crystal film on this Ti layer. 
[Claim 7] The piezo electric crystal component characterized by being a piezo electric crystal 
component according to claim 6, and said second layer which contains Ir among said lower 
electrodes being the lowest layer. 

[Claim 8] The ink jet type recording head characterized by preparing the piezo electric crystal 
component according to claim 1 to 7 as an electrostrictive actuator on the diaphragm which is the 
installation side of this piezo electric crystal component. 

[Claim 9] The printer characterized by having the ink jet type recording head according to claim 8 
as a printing means. 

[Claim 10] The process which forms Zr02 film on a substrate, and the process which forms a lower 
electrode on this Zr02 film, The process which forms with a 4nm or more thickness [ 6nm or less ] 
Ti layer on this lower electrode, It is the manufacture approach of a piezo electric crystal 



component equipped with the process which forms the piezo electric crystal precursor film on this 
Ti layer, and a baking process. Said lower electrode It has at least the first pass which is located in 
the maximum upper layer and contains Ir, and the second layer which is located in the following 
layer and contains Pt and — this — the process in which the thickness of the second layer is 50% 
or less, and forms said lower electrode 30% or more to the thickness of the whole lower electrode 
The manufacture approach of the piezo electric crystal component characterized by what it has 
for the process which forms said second layer containing Pt, and the process which forms said 
first pass containing Ir on this second layer at least. 

[Claim 11] The process which forms Zr02 film on a substrate, and the process which forms a lower 
electrode on this Zr02 film, The process which forms with a 4nm or more thickness [ 6nm or less ] 
Ti layer on this lower electrode. It is the manufacture approach of a piezo electric crystal 
component equipped with the process which forms the piezo electric crystal precursor film on this 
Ti layer, and a baking process. Said lower electrode It has at least the first pass which is located in 
the maximum upper layer and contains Pt, and the second layer which is located in the following 
layer and contains Ir. And the process in which the thickness of this first pass is 40% or less, and 
forms said lower electrode 20% or more to the thickness of the whole lower electrode The 
manufacture approach of the piezo electric crystal component characterized by what it has for the 
process which forms said second layer containing Ir, and the process which forms said first pass 
containing Pt on this second layer at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention relates to the piezo electric crystal component which 
has an electric machine conversion function and is especially used for an ink jet type recording 
head, it relates to the manufacture approach of the piezo electric crystal component from which 
the outstanding piezo-electric property is acquired, an ink jet type recording head, a printer, and a 
piezo electric crystal component. 
[0002] 

[Description of the Prior Art] A piezo electric crystal component is used for an ink jet type 
recording head as a driving source of the ink regurgitation of a printer. Generally this piezo electric 
crystal component is equipped with a piezo electric crystal thin film, the up electrode arranged on 
both sides of this, and a lower electrode, and is constituted. 

[0003] The piezo electric crystal component which aimed at the property improvement is 
developed by specifying conventionally the crystal structure of the thin film which consists of PZT 
(PZT) t or making Ti nucleus form on a lower electrode. For example, the PZT thin film which 
equipped JP,10-81016,A with the crystal structure of a rhombohedral system, and equipped it with 
the predetermined amount of preferred orientation is indicated. Moreover, the piezo electric crystal 
component in which the titanium nucleus was formed on the lower electrode of Ir is indicated by 
JP.8-335676A 

[0004] However, with the conventional piezo electric crystal component, there was a problem that 
it was difficult to be stabilized and to obtain the predetermined amount of preferred orientation of 
a piezo electric crystal thin film with sufficient repeatability. It is difficult for such a piezo electric 
crystal component to acquire the stable piezo-electric high property, and it has become the factor 
which cannot fully obtain an ink jet type recording head or the printing engine performance of a 
printer. 
[0005] 

[Problem(s) to be Solved by the Invention] The object of this invention is by canceling the above- 
mentioned trouble, being stabilized and obtaining the predetermined amount of preferred 
orientation of a piezo electric crystal thin film with sufficient repeatability to provide the ink JIETO 
type recording head using a piezo electric crystal component and this equipped with the stable 
piezo-electric high property, and a printer list with the manufacture approach of a piezo electric 
crystal component. 
[0006] 

[Means for Solving the Problem] The piezo electric crystal component of this invention is a piezo 
electric crystal component equipped with the lower electrode formed on Zr02 film, the piezo 
electric crystal film formed on this lower electrode, and the up electrode formed on this piezo 
electric crystal film, and the 100th page amount of preferred orientation which measured said piezo 
electric crystal film by the X diffraction wide angle method is characterized by being 70% or less 
40% or more. 

[0007] Moreover, it is desirable that the 110th page amount of preferred orientation is 10% or less, 
and the 1 1 1st page amount of preferred orientation is the remainder. 



[0008] the first pass which said especially lower electrode is located in ** maximum upper layer, 
and contains Ir t and the second layer which is located in the following layer and contains Pt — at 
least — having — and — this — to the thickness of the whole lower electrode, the thickness of 
the second layer is 50% or less, forms with a 4nm or more thickness [ 6nm or less ] Ti layer on said 
lower electrode 30% or more, and forms the piezo electric crystal film on this Ti layer. 
[ moreover, ] — the third layer which is said layer [ second ] following layer, is located in the 
lowest layer of said lower electrode, and contains Ir — having — **** — **-2 — said second 
layer which contains Pt among said lower electrodes may be the lowest layer. 
[0009] Moreover, said lower electrode is equipped with the first pass which is located in ** 
maximum upper layer and contains Pt, and the second layer which is located in the following layer 
and contains Ir at least. And it is characterized by for the thickness of this first pass being 40% or 
less, having formed the layer of with a 4nm or more thickness [ 6nm or less ] Ti nucleus on said 
lower electrode 20% or more, to the thickness of the whole lower electrode, and forming the piezo 
electric crystal film on this Ti layer. [ moreover, ] — said second layer which contains Ir 

among said lower electrodes may be the lowest layer. 

[0010] Moreover, this invention is an ink jet type recording head characterized by being prepared 
as an electrostrictive actuator on the diaphragm whose above-mentioned piezo electric crystal 
component is an installation side. 

[0011] Moreover, this invention is a printer characterized by having this ink jet type recording head 
as a printing means. 

[0012] Furthermore, the process at which this invention forms Zr02 film on a substrate and the 
process which forms a lower electrode on this Zr02 film, The process which forms the layer of 
with a 4nm or more thickness [ 6nm or less ] Ti nucleus on this lower electrode, It is the 
manufacture approach of a piezo electric crystal component equipped with the process which 
forms the piezo electric crystal precursor film on this Ti layer, and a baking process. The ** 
aforementioned lower electrode It has at least the first pass which is located in the maximum 
upper layer and contains Ir, and the second layer which is located in the following layer and 
contains Pt. and — this — the process in which the thickness of the second layer is 50% or less, 
and forms said lower electrode 30% or more to the thickness of the whole lower electrode 
[ whether it has at least the process which forms said second layer containing Pt, and the process 
which forms said first pass containing Ir on this second layer, and ] Or the ** aforementioned 
lower electrode is equipped with the first pass which is located in the maximum upper layer and 
contains Pt, and the second layer which is located in the following layer and contains Ir at least. 
And it is characterized by equipping the thickness of this first pass with the process which forms 
said second layer in which the process which is 40% or less and forms said lower electrode 20% or 
more to the thickness of the whole lower electrode contains Ir, and the process which forms said 
first pass containing Pt on this second layer at least 
[0013] 

[Embodiment of the Invention] (Principle explanation) Drawing which measured the relation 
between the 100th page amount of preferred orientation of a piezo electric crystal thin film and the 
thickness of Ti nucleus is shown about the piezo electric crystal component which formed the 
lower electrode by which the laminating was carried out in the order of Ir layer / Pt layer / Ir layer, 
and Ti nucleus on Zr02 film, formed the piezo electric crystal precursor film in drawing 9 further, 
and it was made to crystallize. In <A HREF="/Tokujitu/tjitemdrw.ipdl?N0000=239&N0500=1 E_N/; 
<=8;;8=///&N0001=49&N0552=9&N0553=0000ir' TARGET=''tjitemdrw">> drawing 9, the thickness 
of the second layer of the lower electrode with which sign (a) contains Pt shows about 10% of case 
to the thickness of the whole lower electrode. In this case, the thickness of Ti nucleus is able to 
raise the 100th page amount of preferred orientation to about 90% in 4nm or more 6nm or less. 
However, when it is going to adjust the 100th page amount of preferred orientation to a different 
value from this, it is too large, and fluctuation of the 100th page amount of preferred orientation to 
change of the thickness of Ti nucleus is stabilized, and cannot obtain the desired 100th page 
amount of preferred orientation with sufficient repeatability. 

[0014] On the other hand, sign (b) of drawing 9 shows the case where the ratio to the thickness of 
the whole lower electrode of the thickness of the second layer of the lower electrode containing Pt 



is made to increase from the case of the above-mentioned (a). In this case, in response to the 
effect of Pt, the 1 1 1st page amount of preferred orientation of a piezo electric crystal thin film 
goes up, and while becoming lower than the case where the 100th page amount of preferred 
orientation is the above-mentioned (a), the value in which the thickness of Ti nucleus was 
stabilized by the 100th page amount of preferred orientation in 4nm or more 6nm or less is shown. 
[0015] Thus, while setting thickness of Ti nucleus to 4-6nm, it becomes possible by adjusting the 
rate of the thickness of Pt layer to the thickness of the whole lower electrode to double with 
repeatability sufficient in proportion of a request of the 100th page amount of preferred orientation 
(ratio of the 100th page amount of preferred orientation and the 1 1 1st page amount of preferred 
orientation). 

[0016] Hereafter, the gestalt of suitable operation of this invention is explained, referring to a 
drawing. 

[0017] (Operation gestalt 1) Drawing 1 is layer structure section drawing which expanded the piezo 
electric crystal component part of the ink jet type recording head in this operation gestalt. 
[0018] As shown in drawing 1 , on the oxide film 31, the piezo electric crystal component 40 
carries out the laminating of Zr02 film 32, the lower electrode 42, the piezo electric crystal thin 
film 43, and the up electrode 44 one by one, and is constituted. 

[0019] An oxide film 31 is formed for example, on the pressure room substrate 20 which consists 
of single crystal silicon with a thickness of 220 micrometers. Suitably, the film which consists of 
silicon oxide (Si02) is formed and obtained in thickness of 1.0 micrometers. 
[0020] Zr02 film 32 is a layer equipped with elasticity, and constitutes the diaphragm 30 united 
with an oxide film 31. In order to equip this Zr02 film 32 with the function to give elasticity, it has 
200nm or more thickness of 800nm or less preferably. 

[0021] Between Zr02 film 32 and the lower electrode 42, a metal which sticks both layers, and the 
adhesion layer (not shown) which consists of titanium or chromium preferably may be prepared. An 
adhesion layer is formed in order that the adhesion to the installation side of a piezo electric 
crystal component may improve, and when the adhesion concerned can be secured, it is not 
necessary to form it Moreover, since when preparing an adhesion layer enables it to secure 
minimum adhesion, preferably considers as the thickness of 10nm or more. 

[0022] The third layer, to 423 and the thickness of the lower electrode 42, it is 30% or more 50% or 
less of thickness, and the lower electrode 42 consists of 424 and the first passes 425 which are 
located in the maximum upper layer and contain [r containing Pt for which are located in the lowest 
layer and Ir is included the second layer. Especially a limit does not have the thickness of the 
whole lower electrode 42, for example, it sets it to 100nm. In addition, it is desirable that the 
relation of dT=3.6xd0+2.4xd1+0.8xd2+2.3xd3 is filled in the thickness of the adhesion layer before 
baking when the third layer of the thickness of the whole lower electrode after d3 and baking is set 
[ the thickness of 423 / d1 and the thickness of the second layer ] to dT for the thickness of d2 
and the first pass, dO and. 

[0023] The layer (not shown) of Ti nucleus is formed on the lower electrode 42. Ti nucleus is 6nm 
or less in 4nm or more thickness. 

[0024] The piezo electric crystal thin film 43 is the ferroelectric which consisted of crystals of 
usual piezoelectric ceramics, and consists of ferroelectricity piezoelectric ingredients, such as 
titanic-acid lead zirconate (PZT), and a thing which added metallic oxides, such as niobium oxide, 
nickel oxide, or a magnesium oxide, to this preferably. The presentation of the piezo electric crystal 
thin film 43 is suitably chosen in consideration of the property of a piezo electric crystal 
component, an application, etc. Specifically, lead titanate (PbTi03), titanic-acid lead zirconate (Pb 
(Zr, Ti) 03), zirconic acid lead (PbZr03), a lead titanate lanthanum (Pb, La) (Ti03), the PZT 
lanthanum (Pb, La) (Zr, Ti) (03), or magnesium niobic acid zirconium lead titanate (Pb(Zr, Ti) (Mg, 
Nb) 03) is used suitably. Moreover, the film excellent in the piezo-electric property can be 
obtained by adding niobium (Nb) suitably in lead titanate or zirconic acid lead. 

[0025] The 100th page amount of preferred orientation which measured the piezo electric crystal 
thin film 43 by the X diffraction wide angle method is 70% or less 40% or more. And the 1 1 1st page 
amount of preferred orientation of the 1 10th page amount of preferred orientation is the remainder 
10% or less. 



[0026] It is necessary to hold down the thickness of the piezo electric crystal thin film 43 to 
extent which a crack does not generate in a production process, and to make it thick to extent 
which presents sufficient displacement property on the other hand for example, and it is set to 
1 500nm. 

[0027] The up electrode 44 is an electrode which becomes the lower electrode 42 and a pair, and 
is suitably constituted by Pt or Ir. The thickness of the up electrode 44 is about 50nm suitably. 
[0028] Drawing 4 is the perspective view part sectional view showing the structure of the body of 
the ink jet type recording head of this invention. 

[0029] As shown in drawing 4 , an ink jet type record head consists of a nozzle plate 10, a pressure 
room substrate 20, a diaphragm 30, and a piezo electric crystal component 40. 
[0030] The pressure room substrate 20 is equipped with the pressure room (cavity) 21, the side 
attachment wall 22, the reservoir 23, and the feed hopper 24. The pressure room 21 is formed as 
space stored in order to carry out the regurgitation of the ink etc. by etching substrates, such as 
silicon. The side attachment wall 22 is formed so that the pressure room 21 may be divided. The 
reservoir 23 serves as passage for filling ink in each pressure room 21 in common. The feed hopper 
24 is formed in each pressure room 21 possible [ installation of ink ] from the reservoir 23. 
[0031] A nozzle plate 10 is stuck on one field of the pressure room substrate 20 so that the nozzle 
11 may be arranged in the location corresponding to each of the pressure room 21 established in 
the pressure room substrate 20. 

[0032] The laminating of an oxide film 31 and the Zr02 film 32 is carried out and a diaphragm 30 is 
formed, as mentioned above. The piezo electric crystal component 40 of this invention is formed as 
an electrostrictive actuator on the diaphragm 30 concerned. The piezo electric crystal component 
40 equipped with the layer system shown in drawing 1 , respectively is formed in the location on 
the diaphragm 30 corresponding to each pressure room 21. The ink tank opening 35 is formed in a 
diaphragm 30, and supply to the pressure room substrate 20 interior of it is attained at it in the ink 
stored in the ink tank which is not illustrated. 

[0033] The pressure room substrate 20 with which the nozzle plate 10 and the diaphragm 30 were 
formed is stored in the case which is not illustrated further, and constitutes the ink jet type 
recording head. 

[0034] In the above-mentioned configuration, if an electrical potential difference is impressed 
between the lower electrode 42 of the piezo electric crystal component 40, and the up electrode 
44 and the piezo electric crystal component 40 is distorted, a diaphragm 30 will deform 
corresponding to the distortion. A pressure is applied to the ink in the pressure room 21 according 
to the deformation, and the drop of ink carries out the regurgitation from a nozzle 11. 
[0035] The perspective view which explains the structure of the printer 100 of this operation 
gestalt to drawing 5 is shown. As shown in drawing 5 , as for the printer 100, the ink jet type 
recording head 1, the tray 3, the exhaust port 4, the feed device 6, the control circuit 8, and 
control-panel 9 grade of this invention which is a printing means are prepared in the body 2 of a 
printer. 

[0036] The tray 3 is constituted by the feed device 6 possible [ supply ] in the form 5 before 
printing. A control circuit 8 outputs the printing signal Sh which makes the feed signal Sd which 
makes a form 5 convey in the feed device 6, and printing perform to the ink jet type recording head 
1 based on the printing information supplied from the control or the outside from a control panel 9. 
The feed device 6 consists of motor 600 grades which drive the rollers 601 and 602 and them 
which incorporate a form 5, and it is possible to incorporate a form 5 in a body 2 based on the feed 
signal Sd. If the ink jet type recording head 1 crosses the form 5 top supplied by the feed device 6, 
and is constituted movable and the printing signal Sh is supplied from a control circuit 8, when the 
piezo electric crystal component 40 deforms, it is possible to breathe out ink and to print on a 
form 5. The exhaust port 4 is the outlet which can discharge the form 5 which printing ended. 
[0037] (Operation gestalt 2) Drawing 2 is layer structure section drawing which expanded the piezo 
electric crystal component part of the ink jet type recording head in the 2nd operation gestalt of 
this invention. 

[0038] With this operation gestalt, the I ower electrode 42 is 30% or more 50% or less of thickness 
to the thickness of the lower electrode 42, and the point which consists of 426 and the first 



passes (the maximum upper layer) 427 containing Ir containing Pt the second layer (the lowest 
layer) differs from the above-mentioned operation gestalt 1. 

[0039] (Operation gestalt 3) Drawing 3 is layer structure section drawing which expanded the piezo 
electric crystal component part of the ink jet type recording head in the 3rd operation gestalt of 
this invention. 

[0040] With this operation gestalt, to 428 and the thickness of the lower electrode 42, it is 20% or 
more 40% or less of thickness, and the second layer (the lowest layer) of the point which consists 
of the first passes (the maximum upper layer) 429 containing Pt for which the lower electrode 42 
contains Ir differs from the above-mentioned operation gestalt 1. 

[0041] (The manufacture approach) Next, the manufacture approach of the piezo electric crystal 
component of this invention is explained. Drawing 6 and drawing 7 are the cross sections showing 
the manufacture approach of the piezo electric crystal component of this invention, and an ink jet 
type recording head. 

[0042] an oxide-film formation process (S1) — this process is a process which forms the oxide 
film 31 which carries out high temperature processing in the oxidizing atmosphere containing 
oxygen or a steam, and consists of oxidation silicon (Si02). A CVD method besides the usually 
used oxidizing [ thermally ] method can also be used for this process. 

[0043] It is the process which forms Zr02 film 32 on the oxide film 31 on the process (S2) 
pressure room substrate 20 which forms Zr02 film. This Zr02 film 32 carries out high temperature 
processing of what formed the layer of Zr with the spatter or the vacuum deposition method in an 
oxygen ambient atmosphere, and is obtained. 

[0044] If it is in the lower electrode concerning the process (S3) operation gestalt 1 which forms a 
lower electrode It consists of the process which contains Ir on Zr02 film 32 and which forms 423 
[ layer / third ], a process which is 30% or more 50% or less of thickness to the thickness of the 
lower electrode 42 on this third layer, and contains Pt and which forms 424 [ layer / second ], and 
a process which forms the first pass 425 containing Ir on this second layer. 
[0045] If it is in the lower electrode concerning the operation gestalt 2, on Zr02 film 32, to the 
thickness of the lower electrode 42, it is 30% or more 50% or less of thickness, and consists of a 
process containing Pt which forms 426 [ layer / second ], and a process which forms the first pass 
424 containing Ir on this second layer. 

[0046] If it is in the lower electrode concerning the operation gestalt 3, it consists of a process 
which contains Ir on Zr02 film 32 and which forms 428 [ layer / second ], and a process which 
forms the first pass 429 which is 20% or more 40% or less of thickness, and contains Pt to the 
thickness of the lower electrode 42 on this second layer. 

[0047] On Zr02 film 32, each class 423-429 makes Ir or Pt adhere in a spatter etc., and forms it, 
respectively. In addition, in advance of formation of the lower electrode 42, the adhesion layer (not 
shown) which consists of titanium or chromium may be formed with a spatter or a vacuum 
deposition method. 

[0048] This process is a process which forms a titanium crystal (not shown) in the shape of an 
island on the lower electrode 42 by a spatter etc. like ** which forms Ti nucleus (layer). By growing 
up PZT by using a titanium crystal as a nucleus, crystal growth happens from a lower electrode 
side, and forming Ti nucleus (layer) has it, and it is because a column-like crystal is obtained. 
[ precise ] 

[0049] the process (S4) which forms the piezo electric crystal precursor film — this process is a 
process which forms piezo electric crystal precursor film 43' with a sol-gel method. 
[0050] First, the sol which consists of an organic metal alkoxide solution is applied on Ti nucleus by 
the applying methods, such as a spin coat. Subsequently, fixed time amount desiccation is carried 
out with constant temperature, and a solvent is evaporated. After desiccation, fixed time amount 
cleaning is further carried out at a predetermined elevated temperature under an atmospheric-air 
ambient atmosphere, and the pyrolysis of the organic ligand configurated to the metal is carried 
out, and it considers as a metallic oxide. Each process of this spreading, desiccation, and cleaning 
is repeated 4 times or more the number of predetermined times, for example, and the laminating of 
the piezo electric crystal precursor film of four or more layers is carried out By these desiccation 
and cleaning processings, the metal alkoxide and acetate in a solution form the network of a metal, 



oxygen, and a metal through the pyrolysis of a ligand. 

[0051] It is the process which it calcinates [ process ] and crystallizes the piezo electric crystal 
precursor film after formation of baking process (S5) piezo electric crystal precursor film 43\ By 
this baking, piezo electric crystal precursor film 43' changes to the thin film in which the perovskite 
crystal structure is formed in from the precursor of an amorphous condition, and an electric 
machine conversion operation is shown, and the 100th page amount of preferred orientation 
measured by the X diffraction wide angle method serves as 70% or less of piezo electric crystal 
thin film 40% or more. 

[0052] The up electrode 44 is formed by electron beam vacuum deposition or the spatter on the 

piezo electric crystal thin film 43 at the up electrode formation process (S6) last. 

[0053] If it etches and operates orthopedically in the configuration of having been suitable for the 

activity part and the piezoelectric component 40 obtained at the above process is manufactured 

possible [ impression of an electrical potential difference ] to vertical inter-electrode one, it is 

possible to make it operate as a piezo electric crystal component of this invention. 

[0054] The obtained piezoelectric component 40 is etched so that an ink jet type recording head 

may be suited, and it is explained below about the process fabricated in the configuration as a 

piezo electric crystal component based on drawing 7 . 

[0055] a piezo electric crystal component forming cycle (S7) — the mask of the piezo electric 
crystal component 40 is first carried out to the configuration fitted to each pressure room 21, and 
the perimeter is etched. Specifically, the resist ingredient of uniform thickness is first applied on an 
up electrode using approaches, such as the spinner method and a spray method. Subsequently, 
after forming a mask in the configuration of a piezo electric crystal component, exposure and 
development of are done, and a resist pattern is formed on the up electrode 44. Ion milling or the 
dry etching method usually used for this is applied, etching clearance of the up electrode 44, the 
piezo electric crystal thin film 43, and the lower electrode 42 is carried out, and each piezo electric 
crystal component 40 is fabricated. 

[0056] Anisotropic etching which used activity gases, such as anisotropic etching or parallel plate 
mold reactive ion etching, is performed to the field of another side of a pressure room formation 
process (S8), next the pressure room substrate 20 with which the piezo electric crystal component 
40 was formed, and the pressure room 21 is formed in it. The part left behind without being etched 
becomes a side attachment wall 22. 

[0057] A nozzle plate 10 is stuck on the pressure room substrate 20 after etching with adhesives 
at the nozzle plate lamination process (S9) last, the time of lamination — each nozzle 11 — the 
pressure room 21 — alignment is carried out so that it may be arranged in each space. The case 
which does not illustrate the pressure room substrate 20 with which the nozzle plate 10 was stuck 
is made to complete installation and the ink jet type recording head 1. 

[0058] (Example) While changing various ratios of the thickness of Pt layer [ as opposed to the 
thickness of the whole lower electrode for the piezo electric crystal component by the 
manufacture approach of the above-mentioned operation gestalt 1 ] and manufacturing some, 
some piezo electric crystal components were manufactured as an example of a comparison also 
with ratios other than the ratio shown with the above-mentioned operation gestalt. 
[0059] Drawing which measured the relation between the 100th page amount of preferred 
orientation and a piezoelectric constant d31 is shown about the piezo electric crystal component 
obtained as a result by drawing 8 . The piezoelectric constant d31 is especially measured in both 
high frequency (it measures using 14kHz and an ink jet head), and low frequency (it measures using 
DC actuation and a cantilever). In drawing 8 , when the 100th page amount of preferred orientation 
is small, it is shown that the 111st page amount of preferred orientation is large. 
[0060] As shown in drawing 8 , although the piezo-electric multiplier d31 is so high that the 1 1 1st 
page amount of preferred orientation is high, when the 100th page amount of preferred orientation 
is 70% or less 40% or more, by low frequency actuation, it turns out that a suitable piezo-electric 
property is acquired by RF actuation which is used for an ink jet head. Moreover, that the piezo 
electric crystal component which shows such the amount of preferred orientation was 
manufactured was the case where the thickness of Pt layer to the thickness of the whole lower 
electrode was 30 - 50%. 



[0061] In addition, it asked for measurement of a piezoelectric constant d31 from the variation rate 
at the time of electrical-potential-difference impression. Moreover, the "100th page amount of 
preferred orientation" said to this application means the ratio to the sum of [ (100) of I (100), and I 
(1 10) and I (1 1 1), when diffraction reinforcement of the peak (2theta) corresponding to the XYZ 
side when using CuK alpha rays in an X diffraction wide angle method is set to I (XYZ). 
[0062] (Other modifications) it not being based on the above-mentioned operation gestalt, but 
being able to deform and be adapted for versatility of this invention For example, the piezo electric 
crystal component manufactured by this invention can be adapted for manufacture of ferroelectric 
equipments, such as not only the piezo electric crystal component of the above-mentioned ink jet 
type recording head but a non-volatile semiconductor memory, a thin film capacitor, a 
pyroelectricity detector, a sensor, a surface-acoustic-waves optical waveguide, optical memory, a 
space optical modulator, a frequency doubler for diode lasers, etc., a dielectric device, 
pyroelectricity equipment, a piezoelectric device, and an electro-optic device. 
[0063] 

[Effect of the Invention] According to this invention, it is stabilized and the 100th page amount of 
preferred orientation of a piezo electric crystal thin film can be obtained with sufficient 
repeatability. As a result, the ratio of the 100th page amount of preferred orientation of a piezo 
electric crystal thin film and the 111st page amount of preferred orientation can be obtained with 
sufficient repeatability. The ink JIETO type recording head and printer list using the piezo electric 
crystal component and this which were equipped with the piezo-electric high property stabilized 
also in any of a RF and low frequency by this can be provided with the manufacture approach of a 
piezo electric crystal component. 
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TECHNICAL FIELD 



[Field of the Invention] When this invention relates to the piezo electric crystal component which 
has an electric machine conversion function and is especially used for an ink jet type recording 
head, it relates to the manufacture approach of the piezo electric crystal component from which 
the outstanding piezo-electric property is acquired, an ink jet type recording head, a printer, and a 
piezo electric crystal component 
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PRIOR ART 



[Description of the Prior Art] A piezo electric crystal component is used for an ink jet type 
recording head as a driving source of the ink regurgitation of a printer. Generally this piezo electric 
crystal component is equipped with a piezo electric crystal thin film, the up electrode arranged on 
both sides of this, and a lower electrode, and is constituted. 

[0003] The piezo electric crystal component which aimed at the property improvement is 
developed by specifying conventionally the crystal structure of the thin film which consists of PZT 
(PZT), or making Ti nucleus form on a lower electrode. For example, the PZT thin film which 
equipped JP,10~81016,A with the crystal structure of a rhombohedral system, and equipped it with 
the predetermined amount of preferred orientation is indicated. Moreover, the piezo electric crystal 
component in which the titanium nucleus was formed on the lower electrode of Ir is indicated by 
JP,8-335676,A. 

[0004] However, with the conventional piezo electric crystal component, there was a problem that 
it was difficult to be stabilized and to obtain the predetermined amount of preferred orientation of 
a piezo electric crystal thin film with sufficient repeatability. It is difficult for such a piezo electric 
crystal component to acquire the stable piezo-electric high property, and it has become the factor 
which cannot fully obtain an ink jet type recording head or the printing engine performance of a 
printer. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, it is stabilized and the 100th page amount of 
preferred orientation of a piezo electric crystal thin film can be obtained with sufficient 
repeatability. As a result, the ratio of the 100th page amount of preferred orientation of a piezo 
electric crystal thin film and the 111st page amount of preferred orientation can be obtained with 
sufficient repeatability. The ink JIETO type recording head and printer list using the piezo electric 
crystal component and this which were equipped with the piezo-electric high property stabilized 
also in any of a RF and low frequency by this can be provided with the manufacture approach of a 
piezo electric crystal component 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The object of this invention is by canceling the above- 
mentioned trouble, being stabilized and obtaining the predetermined amount of preferred 
orientation of a piezo electric crystal thin film with sufficient repeatability to provide the ink JIETO 
type recording head using a piezo electric crystal component and this equipped with the stable 
piezo-electric high property, and a printer list with the manufacture approach of a piezo electric 
crystal component. 
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MEANS 



[Means for Solving the Problem] The piezo electric crystal component of this invention is a piezo 
electric crystal component equipped with the lower electrode formed on Zr02 film, the piezo 
electric crystal film formed on this lower electrode, and the up electrode formed on this piezo 
electric crystal film, and the 100th page amount of preferred orientation which measured said piezo 
electric crystal film by the X diffraction wide angle method is characterized by being 70% or less 
40% or more. 

[0007] Moreover, it is desirable that the 110th page amount of preferred orientation is 10% or less, 
and the 111st page amount of preferred orientation is the remainder. 

[0008] the first pass which said especially lower electrode is located in ** maximum upper layer, 
and contains Ir, and the second layer which is located in the following layer and contains Pt — at 
least — having — and — this — to the thickness of the whole lower electrode, the thickness of 
the second layer is 50% or less, forms with a 4nm or more thickness [ 6nm or less ] Ti layer on said 
lower electrode 30% or more, and forms the piezo electric crystal film on this Ti layer. **-1 
[ moreover, ] — the third layer which is said layer [ second ] following layer, is located in the 
lowest layer of said lower electrode, and contains Ir — having — **** — **-2 — said second 
layer which contains Pt among said lower electrodes may be the lowest layer. 
[0009] Moreover, said lower electrode is equipped with the first pass which is located in ** 
maximum upper layer and contains Pt and the second layer which is located in the following layer 
and contains Ir at least. And it is characterized by for the thickness of this first pass being 40% or 
less, having formed the layer of with a 4nm or more thickness [ 6nm or less ] Ti nucleus on said 
lower electrode 20% or more, to the thickness of the whole lower electrode, and forming the piezo 
electric crystal film on this Ti layer. **-1 [ moreover, ] — said second layer which contains Ir 
among said lower electrodes may be the lowest layer. 

[0010] Moreover, this invention is an ink jet type recording head characterized by being prepared 
as an electrostrictive actuator on the diaphragm whose above-mentioned piezo electric crystal 
component is an installation side. 

[0011] Moreover, this invention is a printer characterized by having this ink jet type recording head 
as a printing means. 

[0012] Furthermore, the process at which this invention forms Zr02 film on a substrate and the 
process which forms a lower electrode on this Zr02 film. The process which forms the layer of 
with a 4nm or more thickness [ 6nm or less ] Ti nucleus on this lower electrode, It is the 
manufacture approach of a piezo electric crystal component equipped with the process which 
forms the piezo electric crystal precursor film on this Ti layer, and a baking process. The ** 
aforementioned lower electrode It has at least the first pass which is located in the maximum 
upper layer and contains Ir, and the second layer which is located in the following layer and 
contains Pt. and — this — the process in which the thickness of the second layer is 50% or less, 
and forms said lower electrode 30% or more to the thickness of the whole lower electrode 
[ whether it has at least the process which forms said second layer containing Pt, and the process 
which forms said first pass containing Ir on this second layer, and ] Or the ** aforementioned 
lower electrode is equipped with the first pass which is located in the maximum upper layer and 
contains Pt, and the second layer which is located in the following layer and contains Ir at least. 



And it is characterized by equipping the thickness of this first pass with the process which forms 
said second layer in which the process which is 40% or less and forms said lower electrode 20% or 
more to the thickness of the whole lower electrode contains Ir f and the process which forms said 
first pass containing Pt on this second layer at least 
[0013] 

[Embodiment of the Invention] (Principle explanation) Drawing which measured the relation 
between the 100th page amount of preferred orientation of a piezo electric crystal thin film and the 
thickness of Ti nucleus is shown about the piezo electric crystal component which formed the 
lower electrode by which the laminating was carried out in the order of Ir layer / Pt layer / Ir layer, 
and Ti nucleus on Zr02 film, formed the piezo electric crystal precursor film in drawing 9 further, 
and it was made to crystallize. In drawing 9 , the thickness of the second layer of the lower 
electrode with which sign (a) contains Pt shows about 10% of case to the thickness of the whole 
lower electrode. In this case, the thickness of Ti nucleus is able to raise the 100th page amount of 
preferred orientation to about 90% in 4nm or more 6nm or less. However, when it is going to adjust 
the 100th page amount of preferred orientation to a different value from this, it is too large, and 
fluctuation of the 100th page amount of preferred orientation to change of the thickness of Ti 
nucleus is stabilized, and cannot obtain the desired 100th page amount of preferred orientation 
with sufficient repeatability. 

[0014] On the other hand, sign (b) of drawing 9 shows the case where the ratio to the thickness of 
the whole lower electrode of the thickness of the second layer of the lower electrode containing Pt 
is made to increase from the case of the above-mentioned (a). In this case, in response to the 
effect of Pt, the 1 1 1st page amount of preferred orientation of a piezo electric crystal thin film 
goes up, and while becoming lower than the case where the 100th page amount of preferred 
orientation is the above-mentioned (a), the value in which the thickness of Ti nucleus was 
stabilized by the 100th page amount of preferred orientation in 4nm or more 6nm or less is shown. 
[0015] Thus, while setting thickness of Ti nucleus to 4-6nm, it becomes possible by adjusting the 
rate of the thickness of Pt layer to the thickness of the whole lower electrode to double with 
repeatability sufficient in proportion of a request of the 100th page amount of preferred orientation 
(ratio of the 100th page amount of preferred orientation and the 1 1 1st page amount of preferred 
orientation). 

[0016] Hereafter, the gestalt of suitable operation of this invention is explained, referring to a 
drawing. 

[0017] (Operation gestalt 1) Drawing 1 is layer structure section drawing which expanded the piezo 
electric crystal component part of the ink jet type recording head in this operation gestalt. 
[0018] As shown in drawing 1 , on the oxide film 31, the piezo electric crystal component 40 
carries out the laminating of Zr02 film 32, the lower electrode 42, the piezo electric crystal thin 
film 43, and the up electrode 44 one by one, and is constituted. 

[0019] An oxide film 31 is formed for example, on the pressure room substrate 20 which consists 
of single crystal silicon with a thickness of 220 micrometers. Suitably, the film which consists of 
silicon oxide (Si02) is formed and obtained in thickness of 1.0 micrometers. 
[0020] Zr02 film 32 is a layer equipped with elasticity, and constitutes the diaphragm 30 united 
with an oxide film 31. In order to equip this Zr02 film 32 with the function to give elasticity, it has 
200nm or more thickness of 800nm or less preferably. 

[0021] Between Zr02 film 32 and the lower electrode 42, a metal which sticks both layers, and the 
adhesion layer (not shown) which consists of titanium or chromium preferably may be prepared. An 
adhesion layer is formed in order that the adhesion to the installation side of a piezo electric 
crystal component may improve, and when the adhesion concerned can be secured, it is not 
necessary to form it Moreover, since when preparing an adhesion layer enables it to secure 
minimum adhesion, preferably considers as the thickness of 10nm or more. 

[0022] The third layer, to 423 and the thickness of the lower electrode 42, it is 30% or more 50% or 
less of thickness, and the lower electrode 42 consists of 424 and the first passes 425 which are 
located in the maximum upper layer and contain Ir containing Pt for which are located in the lowest 
layer and Ir is included the second layer. Especially a limit does not have the thickness of the 
whole lower electrode 42, for example, it sets it to 100nm. In addition, it is desirable that the 



relation of dT=3.6xd0+2.4xd1+0.8xd2+2.3xd3 is filled in the thickness of the adhesion layer before 
baking when the third layer of the thickness of the whole lower electrode after d3 and baking is set 
[ the thickness of 423 / d1 and the thickness of the second layer ] to dT for the thickness of d2 
and the first pass, dO and. 

[0023] The layer (not shown) of Ti nucleus is formed on the lower electrode 42. Ti nucleus is 6nm 
or less in 4nm or more thickness. 

[0024] The piezo electric crystal thin film 43 is the ferroelectric which consisted of crystals of 
usual piezoelectric ceramics, and consists of ferroelectricity piezoelectric ingredients, such as 
titanic-acid lead zirconate (PZT), and a thing which added metallic oxides, such as niobium oxide, 
nickel oxide, or a magnesium oxide, to this preferably. The presentation of the piezo electric crystal 
thin film 43 is suitably chosen in consideration of the property of a piezo electric crystal 
component, an application, etc. Specifically, lead titanate (PbTi03), titanic-acid lead zirconate (Pb 
(Zr, Ti) 03), zirconic acid lead (PbZr03), a lead titanate lanthanum (Pb, La) (Ti03), the PZT 
lanthanum (Pb, La) (Zr, Ti) (03), or magnesium niobic acid zirconium lead titanate (Pb(Zr, Ti) (Mg, 
Nb) 03) is used suitably. Moreover, the film excellent in the piezo-electric property can be 
obtained by adding niobium (Nb) suitably in lead titanate or zirconic acid lead. 

[0025] The 100th page amount of preferred orientation which measured the piezo electric crystal 
thin film 43 by the X diffraction wide angle method is 70% or less 40% or more. And the 1 1 1st page 
amount of preferred orientation of the 110th page amount of preferred orientation is the remainder 
10% or less. 

[0026] It is necessary to hold down the thickness of the piezo electric crystal thin film 43 to 
extent which a crack does not generate in a production process, and to make it thick to extent 
which presents sufficient displacement property on the other hand for example, and it is set to 
1500nm. 

[0027] The up electrode 44 is an electrode which becomes the lower electrode 42 and a pair, and 
is suitably constituted by Pt or [r. The thickness of the up electrode 44 is about 50nm suitably. 
[0028] Drawing 4 is the perspective view part sectional view showing the structure of the body of 
the ink jet type recording head of this invention. 

[0029] As shown in drawing 4 , an ink jet type record head consists of a nozzle plate 10, a pressure 
room substrate 20, a diaphragm 30, and a piezo electric crystal component 40. 
[0030] The pressure room substrate 20 is equipped with the pressure room (cavity) 21, the side 
attachment wall 22, the reservoir 23, and the feed hopper 24. The pressure room 21 is formed as 
space stored in order to carry out the regurgitation of the ink etc. by etching substrates, such as 
silicon. The side attachment wall 22 is formed so that the pressure room 21 may be divided. The 
reservoir 23 serves as passage for filling ink in each pressure room 21 in common. The feed hopper 
24 is formed in each pressure room 21 possible [ installation of ink ] from the reservoir 23. 
[0031] A nozzle plate 10 is stuck on one field of the pressure room substrate 20 so that the nozzle 
11 may be arranged in the location corresponding to each of the pressure room 21 established in 
the pressure room substrate 20. 

[0032] The laminating of an oxide film 31 and the Zr02 film 32 is carried out, and a diaphragm 30 is 
formed, as mentioned above. The piezo electric crystal component 40 of this invention is formed as 
an electrostrictive actuator on the diaphragm 30 concerned. The piezo electric crystal component 
40 equipped with the layer system shown in drawing 1 , respectively is formed in the location on 
the diaphragm 30 corresponding to each pressure room 21. The ink tank opening 35 is formed in a 
diaphragm 30, and supply to the pressure room substrate 20 interior of it is attained at it in the ink 
stored in the ink tank which is not illustrated. 

[0033] The pressure room substrate 20 with which the nozzle plate 10 and the diaphragm 30 were 
formed is stored in the case which is not illustrated further, and constitutes the ink jet type 
recording head. 

[0034] In the above-mentioned configuration, if an electrical potential difference is impressed 
between the lower electrode 42 of the piezo electric crystal component 40, and the up electrode 
44 and the piezo electric crystal component 40 is distorted, a diaphragm 30 will deform 
corresponding to the distortion. A pressure is applied to the ink in the pressure room 21 according 
to the deformation, and the drop of ink carries out the regurgitation from a nozzle 11. 



[0035] The perspective view which explains the structure of the printer 100 of this operation 
gestalt to drawing 5 is shown. As shown in drawing 5 , as for the printer 100, the ink jet type 
recording head 1, the tray 3, the exhaust port 4, the feed device 6, the control circuit 8, and 
control-panel 9 grade of this invention which is a printing means are prepared in the body 2 of a 
printer. 

[0036] The tray 3 is constituted by the feed device 6 possible [ supply ] in the form 5 before 
printing. A control circuit 8 outputs the printing signal Sh which makes the feed signal Sd which 
makes a form 5 convey in the feed device 6, and printing perform to the ink jet type recording head 
1 based on the printing information supplied from the control or the outside from a control panel 9. 
The feed device 6 consists of motor 600 grades which drive the rollers 601 and 602 and them 
which incorporate a form 5, and it is possible to incorporate a form 5 in a body 2 based on the feed 
signal Sd. If the ink jet type recording head 1 crosses the form 5 top supplied by the feed device 6, 
and is constituted movable and the printing signal Sh is supplied from a control circuit 8, when the 
piezo electric crystal component 40 deforms, it is possible to breathe out ink and to print on a 
form 5. The exhaust port 4 is the outlet which can discharge the form 5 which printing ended. 
[0037] (Operation gestalt 2) Drawing 2 is layer structure section drawing which expanded the piezo 
electric crystal component part of the ink jet type recording head in the 2nd operation gestalt of 
this invention. 

[0038] With this operation gestalt, the lower electrode 42 is 30% or more 50% or less of thickness 
to the thickness of the lower electrode 42, and the point which consists of 426 and the first 
passes (the maximum upper layer) 427 containing Ir containing Pt the second layer (the lowest 
layer) differs from the above-mentioned operation gestalt 1. 

[0039] (Operation gestalt 3) Drawing 3 is layer structure section drawing which expanded the piezo 
electric crystal component part of the ink jet type recording head in the 3rd operation gestalt of 
this invention. 

[0040] With this operation gestalt, to 428 and the thickness of the lower electrode 42, it is 20% or 
more 40% or less of thickness, and the second layer (the lowest layer) of the point which consists 
of the first passes (the maximum upper layer) 429 containing Pt for which the lower electrode 42 
contains Ir differs from the above-mentioned operation gestalt 1. 

[0041] (The manufacture approach) Next, the manufacture approach of the piezo electric crystal 
component of this invention is explained. Drawing 6 and drawing 7 are the cross sections showing 
the manufacture approach of the piezo electric crystal component of this invention, and an ink jet 
type recording head. 

[0042] an oxide-film formation process (S1) — this process is a process which forms the oxide 
film 31 which carries out high temperature processing in the oxidizing atmosphere containing 
oxygen or a steam, and consists of oxidation silicon (Si02). A CVD method besides the usually 
used oxidizing [ thermally ] method can also be used for this process. 

[0043] It is the process which forms Zr02 film 32 on the oxide film 31 on the process (S2) 
pressure room substrate 20 which forms Zr02 film. This Zr02 film 32 carries out high temperature 
processing of what formed the layer of Zr with the spatter or the vacuum deposition method in an 
oxygen ambient atmosphere, and is obtained. 

[0044] If it is in the lower electrode concerning the process (S3) operation gestalt 1 which forms a 
lower electrode It consists of the process which contains Ir on Zr02 film 32 and which forms 423 
[ layer / third ], a process which is 30% or more 50% or less of thickness to the thickness of the 
lower electrode 42 on this third layer, and contains Pt and which forms 424 [ layer / second ], and 
a process which forms the first pass 425 containing Ir on this second layer. 
[0045] If it is in the lower electrode concerning the operation gestalt 2, on Zr02 film 32, to the 
thickness of the lower electrode 42, it is 30% or more 50% or less of thickness, and consists of a 
process containing Pt which forms 426 [ layer / second 1 and a process which forms the first pass 
424 containing Ir on this second layer. 

[0046] If it is in the lower electrode concerning the operation gestalt 3, it consists of a process 
which contains Ir on Zr02 film 32 and which forms 428 [ layer / second ], and a process which 
forms the first pass 429 which is 20% or more 40% or less of thickness, and contains Pt to the 
thickness of the lower electrode 42 on this second layer. 



[0047] On Zr02 film 32, each class 423-429 makes Ir or Pt adhere in a spatter etc., and forms it, 
respectively. In addition, in advance of formation of the lower electrode 42, the adhesion layer (not 
shown) which consists of titanium or chromium may be formed with a spatter or a vacuum 
deposition method. 

[0048] This process is a process which forms a titanium crystal (not shown) in the shape of an 
island on the lower electrode 42 by a spatter etc. like ** which forms Ti nucleus (layer). By growing 
up PZT by using a titanium crystal as a nucleus, crystal growth happens from a lower electrode 
side, and forming Ti nucleus (layer) has it, and it is because a column-like crystal is obtained. 
[ precise ] 

[0049] the process (S4) which forms the piezo electric crystal precursor film — this process is a 
process which forms piezo electric crystal precursor film 43' with a sol-gel method. 
[0050] First, the sol which consists of an organic metal alkoxide solution is applied on Ti nucleus by 
the applying methods, such as a spin coat. Subsequently, fixed time amount desiccation is carried 
out with constant temperature, and a solvent is evaporated. After desiccation, fixed time amount 
cleaning is further carried out at a predetermined elevated temperature under an atmospheric-air 
ambient atmosphere, and the pyrolysis of the organic ligand configurated to the metal is carried 
out, and it considers as a metallic oxide. Each process of this spreading, desiccation, and cleaning 
is repeated 4 times or more the number of predetermined times, for example, and the laminating of 
the piezo electric crystal precursor film of four or more layers is carried out. By these desiccation 
and cleaning processings, the metal alkoxide and acetate in a solution form the network of a metal, 
oxygen, and a metal through the pyrolysis of a ligand. 

[0051] It is the process which it calcinates [ process ] and crystallizes the piezo electric crystal 
precursor film after formation of baking process (S5) piezo electric crystal precursor film 43\ By 
this baking, piezo electric crystal precursor film 43' changes to the thin film in which the perovskite 
crystal structure is formed in from the precursor of an amorphous condition, and an electric 
machine conversion operation is shown, and the 100th page amount of preferred orientation 
measured by the X diffraction wide angle method serves as 70% or less of piezo electric crystal 
thin film 40% or more. 

[0052] The up electrode 44 is formed by electron beam vacuum deposition or the spatter on the 

piezo electric crystal thin film 43 at the up electrode formation process (S6) last. 

[0053] If it etches and operates orthopedically in the configuration of having been suitable for the 

activity part and the piezoelectric component 40 obtained at the above process is manufactured 

possible [ impression of an electrical potential difference ] to vertical inter-electrode one, it is 

possible to make it operate as a piezo electric crystal component of this invention. 

[0054] The obtained piezoelectric component 40 is etched so that an ink jet type recording head 

may be suited, and it is explained below about the process fabricated in the configuration as a 

piezo electric crystal component based on drawing 7 . 

[0055] a piezo electric crystal component forming cycle (S7) — the mask of the piezo electric 
crystal component 40 is first carried out to the configuration fitted to each pressure room 21, and 
the perimeter is etched. Specifically, the resist ingredient of uniform thickness is first applied on an 
up electrode using approaches, such as the spinner method and a spray method. Subsequently, 
after forming a mask in the configuration of a piezo electric crystal component, exposure and 
development of are done, and a resist pattern is formed on the up electrode 44. Ion milling or the 
dry etching method usually used for this is applied, etching clearance of the up electrode 44, the 
piezo electric crystal thin film 43, and the lower electrode 42 is carried out, and each piezo electric 
crystal component 40 is fabricated. 

[0056] Anisotropic etching which used activity gases, such as anisotropic etching or parallel plate 
mold reactive ion etching, is performed to the field of another side of a pressure room formation 
process (S8), next the pressure room substrate 20 with which the piezo electric crystal component 
40 was formed, and the pressure room 21 is formed in it. The part left behind without being etched 
becomes a side attachment wall 22. 

[0057] A nozzle plate 10 is stuck on the pressure room substrate 20 after etching with adhesives 
at the nozzle plate lamination process (S9) last, the time of lamination — each nozzle 11 — the 
pressure room 21 — alignment is carried out so that it may be arranged in each space. The case 



which does not illustrate the pressure room substrate 20 with which the nozzle plate 10 was stuck 
is made to complete installation and the ink jet type recording head 1. 
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EXAMPLE 



(Example) While changing various ratios of the thickness of Pt layer [ as opposed to the thickness 
of the whole lower electrode for the piezo electric crystal component by the manufacture approach 
of the above-mentioned operation gestalt 1 ] and manufacturing some, some piezo electric crystal 
components were manufactured as an example of a comparison also with ratios other than the 
ratio shown with the above-mentioned operation gestalt. 

[0059] Drawing which measured the relation between the 100th page amount of preferred 
orientation and a piezoelectric constant d31 is shown about the piezo electric crystal component 
obtained as a result by drawing 8 . The piezoelectric constant d31 is especially measured in both 
high frequency (it measures using 14kHz and an ink jet head), and low frequency (it measures using 
DC actuation and a cantilever). In drawing 8 p when the 100th page amount of preferred orientation 
is small, it is shown that the 1 1 1st page amount of preferred orientation is large. 
[0060] As shown in drawing 8 , although the piezo-electric multiplier d31 is so high that the 111st 
page amount of preferred orientation is high, when the 100th page amount of preferred orientation 
is 70% or less 40% or more, by low frequency actuation, it turns out that a suitable piezo-electric 
property is acquired by RF actuation which is used for an ink jet head. Moreover, that the piezo 
electric crystal component which shows such the amount of preferred orientation was 
manufactured was the case where the thickness of Pt layer to the thickness of the whole lower 
electrode was 30 - 50%. 

[0061] In addition, it asked for measurement of a piezoelectric constant d31 from the variation rate 
at the time of electrical-potential-difference impression. Moreover, the "100th page amount of 
preferred orientation" said to this application means the ratio to the sum of I (100) of I (100), and I 
(110) and I (1 1 1), when diffraction reinforcement of the peak (2theta) corresponding to the XYZ 
side when using CuK alpha rays in an X diffraction wide angle method is set to I (XYZ). 
[0062] (Other modifications) it not being based on the above-mentioned operation gestalt, but 
being able to deform and be adapted for versatility of this invention For example, the piezo electric 
crystal component manufactured by this invention can be adapted for manufacture of ferroelectric 
equipments, such as not only the piezo electric crystal component of the above-mentioned ink jet 
type recording head but a non-volatile semiconductor memory, a thin film capacitor, a 
pyroelectricity detector, a sensor, a surface-acoustic-waves optical waveguide, optical memory, a 
space optical modulator, a frequency doubler for diode lasers, etc., a dielectric device, 
pyroelectricity equipment, a piezoelectric device, and an electro-optic device. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the piezo electric crystal component of the operation gestalt 1 
[Drawing 2] The sectional view of the piezo electric crystal component of the operation gestalt 2 
[Drawing 3] The sectional view of the piezo electric crystal component of the operation gestalt 3 
[Drawing 4] The perspective view part sectional view showing the structure of the body of an ink 
jet type recording head 

[Drawing 5] The perspective view showing the structure of the printer which used the ink jet type 
recording head of this invention 

[Drawing 6] The cross section showing the manufacture approach of the ink jet type recording 
head of this invention 

[Drawing 7] The cross section showing the manufacture approach of the ink jet type recording 
head of this invention 

[Drawing 8] Drawing showing the relation between the 100th page amount of preferred orientation 
and a piezoelectric constant d31 

[Drawing 9] Drawing showing the relation between the 100th page amount of preferred orientation 
and the thickness of Ti nucleus 
[Description of Notations] 
20 Pressure Room Substrate 

30 Diaphragm 

31 Oxide Film 

32 Zr02 Film 

40 Piezo Electric Crystal Component 

42 Lower Electrode 

423 Third Layer (Ir) 

424 Second Layer (Pt) 

425 First Pass (Ir) 

426 Second Layer (Pt) 

427 First Pass (Ir) 

428 Second Layer (Ir) 

429 First Pass (Pt) 

43 Piezo Electric Crystal Thin Film 

44 Up Electrode 
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